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GENERAL REVIEW. 

CURETTAGE IN T H E  TREATMENT O F  ACUTE 
PUERPERAL INFECTION. 

By ARNOLD W. W. LEA, M.D., B.S. (Lond.), F.R.C.S. (Eng.), 
Assist. LectuTer on Obstetrics and ~ynceco~ogy, Owens College; 
Assistant Surgeoit, Clinical I1ospita.l for Women and Children, 
illanchestel.. 

THE value of the curette in the treatment of the various forms of 
acute puerperal infection has been much discussed during the paat 
twelve years. Many authorities r,ecommend the routine use of the 
curette in all cases of puerperal infection which do not rapidly yield 
to milder measures. Others reserve its use for exceptional cases, in 
which there is definite evidence of retained products. Others, again, 
condemn the curette entirely as being unnecessary and dangerous. 
There is no doubt as to the remarkable improvement which follows 
this procedure in suitable cases. It is also equally true that the 
indiscriminate use of the cumtte, especially by unskilled hands, is 
injurious, and may even convert a mild case into one of generalised 
infection. It is thus highly desirable that clear indications for its 
use should be laid down, if this be possible. 

RQcamier,' in 1850, appears to have been the first to recommend 
this instrument in the treatment of incomplete abortion and of 
puerperal infection. The results however, obtained by him and by 
others were so uncertain, owing to the abseuce of antisepsis, that the 
operation was practically abandoned for  many years. 

I n  1888 DolBris,Z of Paris, commenced to use the curette in 
puerperal sepsis, and the question was discussed at the Paris 
Obstetrical Society. AS a. result many of the leading French 
obstetricians adopted this method of treatment, including Pozzi,J 
Champetier de Ribes, Char~ent ier ,~ and others. 

I n  1890 Braun von Fernwald6 recorded 101 cases of septic or 
sapraemic endometritis occurring in a series of 7,600 labours at the 
Vienna Maternity Hospital. In  all of these the endometrium was 
thoroughly curetted. Ninety-six cases were cured, and four died. 
Two of these had'already shown signs of generalised infection ; one 
(lied of purulent peritonitis, the result of leakage from a pyosalpinx, 
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and one died 10 days afterwards from severe haemorrhage with septic 
symptoms, He recommended the operation in all cases of “ sapraemic 
endometritis,” as shown by pyrexia, absence of uterine involution, 
and fcetor of the lochia. He considered it contra-indicated when 
there was evidence of generalised infection of or inflammatory mis- 
chief outside the uterus. Von Fernwa.ld used a blunt curette, and 
performed the operation very thoroughly. The uterus was afterwards 
flushed out, and an iodoform bongie inserted. He found that, 
although in over 60 per cent. of the 101 cases labour had proceeded 
normally without any evidence of retained products, the curette 
always brought away necrotic tissue composed of decidua and 
placental remains. 

The subject was discussed at the Berlin Obstetrical CongDess in 
1891,s and most of the Qerman authorities mere strongly opposed to 
this procedure. Fritsch pointed out the dangers of perforation and 
of detaching thrombi, He maintained that in the majority of caaes 
the cervix was the starting point of the infection, and that the 
endometrium was frequently unaffected. He stated that out of eight 
cases in which he had curetted the uterus, four died. He advocated 
intra-uterine irrigations, and if necessary, the manual removal of 
retained products. Olshausen was also strongly opposed to curettage. 
The operation was easily performed, but was attended with serious 
risks of making fresh wounds of the endometrium, and thus 
facilitating the spread of infection. It was, further, quite impossible 
to remove the whole of the mucosa of the puerperal uterus. Similar 
views were expressed by Veit and Gottschalk, who maintained that 
even in sapraemic endometritis curettage was both unnecessary and 
dangerous. 

I n  1892 Weiss7 published a monograph on the subject strongly 
supporting the views of Braun v. Fernwald. He recorded 86 cases 
of curettage in 6,300 deliveries occurring during fifteen months in 
Vienna. Of these two were brought to hospital 
already infected; one was operated upon in a hopeless condition of 
anaemia and sepsis; one died of septic phlebitis. Curettage was 
performed for the .following indications : - 

1. Adherent placenta or membranes, not detachable by finger 
(5 cases). 

2. Puerperal pyrexia with hEmorrhagic or fetid lochia (23 cases). 
3. Severe symptoms of septic endometritis without evidence of 

peritonitis, and when uterine douches failed to produce any effect, 
or if examination showed offensive discharge, with membranous 
exudation over the cervix and endometrium (48 cases). 

Four cases died. 
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4. Secondary puerperal hemorrhage (2 cases). 
5. Putrid infection of the uterus during delivery, as shown hy 

offensive liquor amnii (10 cases). 
Weiss advised that if a uterine douche failed to relieve symptoms 

of infection, curettage should be immediately carried out. I n  this 
way all necrotic tissue and pathogenic organisms were removed. The 
uterine cavity was then swabbed out with tinct. iodi., and gauze 
packing introduced. He strongly opposed the view of Fritsch that 
the cervix was the chief seat of infection, stating that in a series of 
71 autopsies of women dying of puerperal infection in Vienna, the 
endometrium was found to be the focus of infection in 61 cases. 

During the next few years curettage was extensively employed 
in Austria and France, and good results were recorded from time to 
time. I n  France, Pinard,* a t  the Clinic Haudelocque, has always 
been a strong advocate for this procedure. His views are shortly as 
follows :-In all cases of puerperal pyrevia due to  in€ection a uterine 
douche is first given. If at the end of 24 hours the temperature is 
not reduced or has continued to rise, thorough curettage is carried out. 
A moderately sharp curette is used with the object of removing the 
whole of the softened and infected decidua, or as much of it as is 
possible. Special care is taken to curette the region of the uterine 
cornua.. The uterine cavity is now washed out, and its interior 
swabbed with carbolic acid (1-20). Iodoform gauze is then introduced. 
Pinard does not use anaesthesia, as t.he operation causes little pain 
if care be taken to avoid undue pressure on the vagina and vulva. 
He does not advise the operation to be done before the third day of 
the puerperium, as in one case, curetted on the second day, fatal air 
embolism occurred. He states that with this exception he has never 
seen any bad result follow this procedure. It is important that it 
should be carried out at an early stage. The moment of choice is the 
second elevation of temperature, the first not having yielded to an 
intra-uterine douche, or if the temperature remains continuously 
high. At a later period he still advises that curettage should be 
practised, though if the infection has invaded the uterine wall 01' 

become generalised there is less hope of success. He believes, 
however, that even at this stage, this affords the best chance of 
recovery. I n  38 curettage6 for infection a definite fall of temperature 
followed the operation in 23 instances, in some cases within 24 hours, 
in others the fall was more gradual. I n  11 cases the effect was not so 
immediate. Four cases ended fatally, one from sir embolism, and 
one a t  the end of a month, many days after the temperature had 
become normal. I n  two cases the infection was profound, and 
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resisted all local meaaures. Pinard, in his work on “Puerperal 
Infection,” gives full details of all his cases, and it is clear that in 
his hands this method gives excellent results. 

Dol6risg has recently recorded an additional series of 21 cases of 
infection treated by the sharp curette, followed by ‘‘ econvillonage ” 
of the uterine cavity and packing with iodoform gauze. I n  every 
case rapid improvement followed, and the patients made complete 
recoveries. He maintains that this treatment is not only efficacious, 
but quite innocuous. I n  a large number of the cases streptococci 
were found to be present in the uterine secretion. 

Budin lo advocates early exploration of the uterine c a d y  by the 
finger in all cases of infection. I f  the cavity is found to be perfectly 
smooth he washes out the uterus with a large quantity of sublimate 
solution (1-4000). I n  severe cases, however, or if the nterine cavity 
is found to  show irregularities or i o  contain dkbiais, he proceeds at 
once to carry out ‘‘ ecouvillonage.” The patient is placed under 
anmsthesia, the finger is introduced, and all loose material removed. 
A hand placed upon the abdomen fixes and controls the body of 
the uterus. A douche is now given, and the “ ecouvillon ” introduced. 

Fig. I. Budin’s Ecouvillon. 

This resembles a large bottle brush, made of a wire stem from which 
short strong quills project. This instrument is used to thoroughly 
scrub the interior of the uterus by vertical and rotatory movements. 
By this means all dbb& is removed. A second and even it third 
ecouvillon are often used until the interior of the uterus is perfectly 
smooth. Finally an ecouvillon soaked in creasote and glycerin (1-5) 
is introduced. The operation is completed by packing an iodoform 
gauze drain into the uterus. In many cases the temperature now 
rapidly falls. If the uterus is more profoundly infected and tho 
symptoms continue the procedure is repeated. Budin states that 
this is an operation “ without any dangers.” He has used it since 
1892 with excellent results. If the case is seen early the cure is rapid 
and complete. If the infection has existed for some days recovery 
is more gradual owing to the penetration of organisms or toxines into 
the system. He has, moreover, more than once demonstrated that by 
this means the uterine cavity can be effectively rendered sterile. 
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Budin reserves curettage for cases in which this method fails and the 
signs of infection continue to be severe. 

Gheorghiu" records the details of 345 cases treated in this 
way between 1896-1898, with a total mortality of 4.3 per cent. I n  
172 cases digital exploration followed by ecouvillonage was practised, 
and in only 14 cases was curettage considered to be necessary. 
Perret l2 also records the results of this method of treatment carried 
out at the Clinic Tarnier up to November, 1901. 

It is to be noted that the great majority of these cases have occurred 
inside Maternity Clinics, and in many instances the infection has not 
been of a virulent type. Labadie-Lagrave and Gouget13 have 
pointed out that during recent years and since the adoption of 
antiseptic precautions, attenuated forms of infection frequently arise, 
due to partial failure of the measures adopted. It is certain, there- 
fore, that the results tend to show a mortality lower than would be 
observed amongst cases arising outside hospitals. It is, however, 
true that these mild forms of infection are not without danger, and 
may readily become virulent if injudicious treatment is adopted. 

The views of English and American writers on the subject 
illustrate well the wide differences of opinion as to the value of 
curettage. 

Galabin" advises that if a uterine douche fails to relieve the 
symptoms the uterine cavity should be explored with the fingers, and 
all retained products removed. If, however, the uterine cavity is 
smooth no further local treatment should be adopted. He is opposed 
to the use of the curette with the object of removing the infected 
endometrium, " although striking improvement sometimes follows 
this procedure." I f  undertaken at  all it should be done in the early 
stage of the affection before there is any sign of sepsis extending 
beyond the uterus. If all the fragments of placenta or decidua 
cannot be removed by the fingers a blunt flushing curette may be 
carefully used, and followed by irrigation of the uterine cavity. 

Dakinl6 advises exploration of the uterus with the finger and 
removal of its contents. He states in a footnote that the curette, 
" though recommended by some, is not free from danger, on account 
of its liability to spread infection." 

Spencer16 advises removal of retained products which are lying 
loose in the uterine cavity, but does not use the curette. 

Jellettls states that if the uterine discharge remains foul in spite 
of two or three intra-uterine douches the interior of the uterus should 
be curetted with a blunt Rheinstadter's flushing curette in order to 
remove any portion of placenta or membrane. This should be 
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carefully and thoroughly done. He admits that there is slight risk 
of setting up pytemia, but “ the  advantages gained more than 
counterbalance the risk.” I f  this fails to reduce the pyrexia he 
advises douching and tamponade of iodoform gauze night and 
morning, and even again curetting gently “ if thought advisable.” 

(Norris) exploration 
with the finger is advised, or if this is impossible a dull wire curettc 
should be used. After full-term delivery the finger should always be 
adopted if possible. 

Whitridge Williams l9 states that in puerperal endometritis, after 
having removed lochia for cultures, the interior of the uterus should 
be explored by the finger. If this is roughened and contains broken 
down tissue it should be curetted and douched. If, however, it is 
smooth we should not think of curetting. After the douching, the 
uterus should be packed with gauze, and, if necessary, the injection 
may be continued daily. He prefers saline solution to any antiseptic 
fluid for the interior of the uterus. Williams lays stxwss on the 
bacteriological diagnosis, and if streptococci are found, he is of 
opinion that all further local treatment should be stopped. 

Dorland 20 states that the curette is indicated in the puerperium- 
(1) to remove retained masses of placenta or decidua not removable 
by the finger or forceps; (2) if signs of puerperal infection become 
manifest. A moderately sharp curette should be used, and the 
uterine cavity thoroughly scraped. This is followed by douching 
and the introduction of some antiseptic, such aa iodoform or chloride 
of zinc (5-10 per cent.). I f  there is any return of the pyrexia a 
second curetting should be performed at  once. 

Pryor 21 says that in any case of puerperal infection in which an 
intra-uterine douche and gauze packing fail to reduce the temperature, 
he curettes the uterus thoroughly with the object of removing the 
decidual mucosa. I n  these cases the infection is no longer superficial, 
and it is impossible to say how deeply it has extended. After 
curetting, the uterus is packed with iodoform gauze. Pryor also 
opens up Douglas’ pouch whenever he curettes for sepsis, and packs 
iodoform gauze behind the uterus. He states that this procedure 
gives the most satisfactory results. I n  cases of retained placenta and 
putrid infection, curetting alone will suffice. 

Vineberg22 recommends that if the uterine cavity is the site of 
infection it should be subjected to a thorough curetting with the 
finger, or preferably the sharp curette. If the temperature does not 
fall, intra-uterine irrigation should be employed. He states that 

In  the American Text Book of Obstetrics 

10 
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95 per cent. of cases will yield to this treatment. I n  5 per cent. of 
cases surgical procedure may be required. 

Of late, however, there has been a tendency amongst American 
obstetricians to condemn the usc of the sharp curette in puerperal 
sepsis. 

Mund6B states that the curetting of a septic endometrium does 
harm by opening up fresh channels of infection. 

Boldt 24 says that great care is necessary in using the curette. It 
should be adopted in the early stages with adherent placenta or 
decidua, and is not  suitable for ordinary cases of septic endometritis. 
He states that he has " never seen an instance in  which this treatment 
was beneficial, and has, on the contrary, seen much harm result from 
it. Its effect is to intensify the infection by causing fresh wounds." 

Garr iguess  is particularly emphatic against the use of the 
curette. He recommends that if there is any doubt as to the placenta 
being totally removed a thorough digital examination of the uterine 
cavity should be made under chloroform. Any decidua found should 
be removed by the finger nail, which is far better than any 
instrument. If the interior of the uterus is scraped the protective 
zone is broken down and pathogenic germs can directly enter tho 
lymphatics and capillaries. IIe states that he has never seen a case 
recover in which curettage has been resorted to after sepsis had 
become well established. 

The views of Bumm,26 who has devoted so much attention to 
puerperal infection, may be quoted as repwsenting the views of the 
majority of German obstetricians at the present time. I n  his recent 
work (1902) ho states that in putrid endometritis the uterine cavity 
should be explored by the finger, and all large fragments of tissue 
removed. The smaller particles may be detached by the blunt 
curette. This, however, must be used with the greatest care and 
gentleness, remembering thc extreme softness of the walls of tho 
puerperal uterus, and also that energetic scraping may open up the 
placental sinuses. nc therefore advises against its general adoption. 
After removal of fragments by the finger the uterus is douched with 
3-5 litres of 50 per cent. alcohol. I n  the majority of cases this 
treatment will succeed. If, however, the lochia remain foul, it 
should be repeated in a day or two. Cescs of septic or ~t~sptococcic  
endometritis require different treatment. I n  these, any inechanical 
irritation by scraping or the curette is to be avoided. The endo- 
metrium is covered with croupous exudation. If this is removed i t  
readily forms again and further injury niny be caused to the 
commencing tissue reaction by opening np of lymph and blood 

Journal of Obstetrics and Gynzcology 
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spaces to the entrance of organisms. Rumm states that he has seen 
curetting followed by pysmia, and in two cases death from acute 
general peritonitis, resulting undoubtedly from the use of the curette. 
I n  septic endometritis he recommends repeated douches of alcohol 
50 per cent., or lysol solution. Sometimes also permanent irrigation 
may be of benefit. IIe is averse to all strong antiseptics, which do 
not disinfect the uterus, and merely damage the tissues. Vaporisation 
is also useless. He has, two minutes after this procedure, found 
living streptococci in the uterine secretion. If the organisms have 
pelletrated the uterine wall no local treatment to the uterine cavity 
can be of any avail. It will be seen therefore that Bumm is entirely 
averse to the use of the curette in puerperal infection. 

LeopoldZ7 states that in his Clinic, as soon as signs of puerperal 
infection become manifest the uterus is esplured and douched with 
several litres of 50 per cent. alcohol. IIe fiuds this method very 
successful, and states that it is rarely necessary to repeat it. This 
is suitable for putrid endometritis, also for streptococcic infection. 
If the case is of gonorrhaal origin the uterine cavity is not actively 
treated. Leopold, however, admits that the great majority of cases 
occurring in his Clinic are mild. 

Osterloh Za in recording 42 cases of infection, expressed similar 
views. I n  only one case was curetting thought to be advisable. He 
removes all retained products by the finger, and douches the uterus 
with perchloride of mercury or clalicylic acid solution. During the 
discussion following this paper Marschner expressed himself as in 
favour of curetting before douching out the uterus. 

Schrarnm?O who stated that he saw many cases brought into 
hospital suffering from grave infection, gave the mortality in his 
experience as 95 per cent. He had found nu treatment to be of any 
avail. 

KrOnig3l considers that the great majority of cases of putrid 
endometribis tend to spontaneous recoveiy, and require no local 
treatment to the uterus. In  gonorrhaeal infection there is no danger 
to life, and no intra-uterine treatment is necessary. In septic 
infection he found as many organisms in the uterus a few hours after 
injections of lysol, perchloride of mercury, etc., as before, and these 
were equally virulent for animals. In  Leipsig therefore intra-uterine 
douches are not used. He considers that tamponade with iodoform 
gauze is the best method to adopt. He never uses the curette. 

--- 
From this review of present-day practice in regard to curettage 

it is evident that no general agreement has been as yet reached. A 
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vast amount of research has been devoted to the bacteriology and 
pathological anatomy of puerperal infection. Although much has 
been accomplished, it is not as yet possible to base our treatment 
upon the findings of the bacteriologist. The complete investigation 
of any one cam is beset with much difficulty, and cannot be generally 
adopted in practice. The value of curettage must, however, depend 
on its influence over the bacterial invasion of the uterus. For this 
reason it may be well to briefly consider the present state of our 
knowledge of this subject. 

Puerperal sepsis is essentially a wound infection, produced either 
by septic micro-organisms introduced from without, or by saprophytic 
bacteria existing in the generative tract. I n  the great majority of 
cases the uterine cavity is infected, and the lesions produced show 
great variation in extent and gravity. The clinical course of the 
affection depends on many factors-such as (1) the period a t  which 
the infection occurs; (2) the site of the infection; (3) the infecting 
organism or organisms; (4) the virulence of the organism; (5) the 
local conditions present in the uterus; (6) the resisting power of 
the individual. On all these points our information is very 
incomplete, and as a result the clinical progress of the disease cannot 
be foretold with any degree of precision. Great importance is 
rightly attached to the bacteriological diagnosis of the affection. 
For this purpose a glass tube is carefully introduced into the uterine 
cavity. The 
lochia may thus be obtained uncontaminated by the vaginal 
discharges. This secretion is now examined by coverglass prepara- 
tions, and by cultures for aerobic and anaerobic organisms. The 
present state of our bacteriological knowledge appears to justify us 
in formulating the following conclusions, many of which hare an 
important bearing upon the local treatment of the uterus 32 : - 

1. The uterine cavity is sterile during the first week after delivery 
in cases pursuing a normal course. At a later period organisms are 
often found, but rarely possess any pathological importance. 
(von F r a n q ~ 6 , ~ ~  W o r m ~ e r , ~ ~  B ~ r g h a r d t , ~ ~  Winternitz 36). 

2. If the uterine lochia are sterile, intra-uterine infection is 
eliminated, and some other source for the pyresia must be sought, 
such as absorption from vaginal or perineal lacerations or some 
extra-uterine affection. 

3. If the lochia are found to contain streptococci a diagnosis of 
streptococcic infection of the uterus may be made. We possess no 
reliable means of estimating the grarity of the infection. No fewer 
than nine varieties of aerobic streptococci have been recognised in the 

To this a syringe is attached and suction is made. 
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uterine secretion by Lewlrowic~.~~ Several of these arc not 
pathogenic, but the recognition of the type of streptococci present is 
beset with much difficulty, and cannot be relied upon for clinical 
purposes. The lochial discharge in pure streptococcic infection may 
be scanty or profase. It is never offensive. 

4. If the staphylococcus pyogrnes albus or aureus is found in the 
lochia, staphyloccic infection is present. I n  many cases these 
organisms are associated with strcpiococci, and as in cultures they 
grow much more rapidly, the streptococci may be obscured unless 
very careful observations are made. 

5. If streptococci are present along with staphylococci, the case 
is one of (( mixed ’’ infection. I n  many of these it is probable that 
the staphylococci am merrely saprophytic, and possess little patho- 
logical significance. They are found in a large proportion of cases of 
infection of the uterine cavity. 

G. I f  a growth of aerobic bacilli is discovered this may bc the 
bacterium coli commune, which can be recognised by appropriate 
tests. I n  these cases the lochia are usually very offensive. This 
organism possesses a definite invasive power, and may produce fatal 
septicemia. If associated with the streptococcus it appears to 
become especially virulent. 

7. I f  only aniterobic bacteria are discovered (usually associated 
with offensive lochial discharges), ‘( putrid ’* endometritis (Uumm) is 
present. I n  many of these cases thcre is decomposition of retained 
lochia, placental tissues, or blood clots. These cases have usually 
been regarded as examples of “ sapremia or  absorptive fever.” It 
has, however, been definitely proved that many of these bacteria are 
capable of producing generalised infcction, leading to a. fatal issue. 

8. Streptococci may be prewnt along with various anaerobic 
bacteria of putrefaction. These cases appear to be very common, and 
there is evidence to shorn that the synthesis of these organisms is often 
associated with great increase of their virulence. 

tJeanninss has recently published an important contribution 
on (( Putrid Puerperal Infections.” His conclusions are based upon 
careful bacteriological observations of 63 cases. I n  the great 
majority of instances the infection is poly-microbic, aerobic and 
anaerobic bacteria being present. Exceptionally, cases are met with 
in which the bacterium coli is the only organisni present. The 
anaerobic organisms are of many varieties--bacillus perfringens, 
micrococcus fetidus, bacillus ramosus, bacillus radiiformis, staphy- 
lococcus parvulus, and various anaerobic streptococci. It is not 
possible as yet to determine the exact ptrt  played by each of these 
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organisms. It is certain that the association of these organisms with 
aerobic bacteria is frequent, and often leads to grave infection. 
Thus a streptococcus of little virulence map become very dangerous 
if it is associated with the putrefactive bacteria. Putrid infections 
of the uterus occur clinically in various forms-(1) as amniotic 
infection; (2) placental retention ; (3) putrid endometritis ; (4) 
gaseous septicemia ; (5) uterine gangrene. Putrid infection of the 
endometrium presents all degrees of grarity, from a surface 
infection to general septicemia or pyamia with metatases. It was 
formerly believed that the streptococcus pyogeizes was the only 
organism capable of penetrating the uterine wall. This is now 
known to be untrue. Many cases of generaliserl staphylococcic 
infection have been recorded, although in some of these the proof 
that the staphylococcus was the cause of the fatal infection is not 
very complete. Varnier,"Y in a critical study of the subject, holds 
that it is not yet established. A case has recently been recorded by 
Magnus40 in which the proof is apparently complete. 

The bacillus coli and various anaerobic bacteria have been 
seen penetrating the uterine wall and the thrombi of the 
placental site. Kriinig has pointed out that they (lo not invade the 
blood stream, owing to the rich supply of oxygen. They, however, 
enter the lymphatics, producing metro-lymphangitis and peritonitis. 
Jeannin examined two specimens of the uterus removed for 
infection by vaginal hysterectomy. He found numerous anaerobic 
bacteria penetrating the uterine parenchyma and reaching the 
peritoneal surface. 

These researches appear to show that the old distinction between 
sapramia and septic infectiona cannot be longer maintained. A 
severe and fatal septicemia may be produced by the saprophytic 
bacteria of putrefaction in the absence of pyogenic organisms. And 
thus the early and complete removal of infective material is of the 
highest importance, provid'ed always that this can be carried out 
without any risk of aggravating the condition. 

The 
cervix immediately after delivery is widely open and very soft, the 
result of the enormous expansion to which it has been subjected. The 
mucous membrane is infiltrated with blood and frequently lacerated 
and everted. Within a few hours, however, the cervix retracts, the 
mucous membrane becomes thrown into folds, and it is seen to be 
much thickened. The epithelial lining is practically uninjured. 
If uterine involution progress normally the cervical canal is quickly 
restored, and two or three days after delivery the internal 0 s  only 
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admits the finger with difficulty. If, however, infection of the 
uterine cavity occurs the cervix remains relaxed, and the finger 
readily enters the uterus. Budin has laid special stress on this 
abnormal permeability of the cervical canal as an infallible 
indication of infection. If in a doubtful case the internal 0s is found 
to be closed, the mucosa of the uterus is certainly not the seat of 
infection. The cavity of the uterus a few hours after delivery is 
seen to bc clearly divided into two parts. The placental site, usually 
situated near the fundus, extends over an  urea the size of the palm. 
It possesses a deep red colour, and projects with an uneven surface 
into the uterine cavity. It is usually covered by small clots, and 
shews the openings of numerous thrombosed sinuses. The remaining 
part of the uterus is lincd by a softened and shreddy membrane 
perforated by numerous small vessels and infiltrated with blood. 
This under the microscope is seen to contain all the elements of the 
uterine mucous membrane. It is the deepest layer of the decidua 
remaining after separation of the chorion. It is, however, entirely 
devoid of an  epithelial covering. The remains of the uterine glands, 
in many cases possessing an epithelial lining, can be recognised, and 
numerous decidual cells am present. It is also permeated by large 
capillaries and lymphatic vessels. This membrane rests directly 
upon the uterine muscle, from which it can be readily separated 
by gentle scraping. It is thus evident that after labour the uterine 
cavity forms a vast irregular wound surface presenting glnndular 
spaces and thrombosed vascular areas-a cavity difficult to cleanse 
and presenting all the conditions eminently favourable to thc 
absorption of products of decomposition or of septic organisms. 
During the first week after delivery the regeneration of the mucous 
membrane rapidly proceeds. The loose shreds and filaments arc 
disintegrated, and the surface becomes smooth. The epithelium 
lining the glands proliferates, and reaches the surface, forming 
islands, from which the cells spread over tho whole mucosa. There 
is extensive new formation of round cells in the inter-glandular 
tissue in which numerous capillaries and lymphatic vessels rapidly 
develop. By the 8th to 9th day the mucous membrane is practically 
restored, though still very fragile and vulnerable to the entrance of 
micro-organisms. The placental site after delivery is infiltrated with 
blood aud perforated by numerous large vessels lying deeply; the 
gland spaces of the decidutt serotina lined by epithelium can be 
recogniaed. By the 2nd or 3rd day it becomes covered by a fibrinous 
layer of variable thickness. Microscopically, this is seen to Le 
composed of fibrin, degenerating decidual cells, and numerous red 
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blood corpuscles. The large vessels lie more deeply, and the 
organisation of the thrombi is seen to be commencing by the develop- 
ment of fibrin penetrating from the endothelial lining, and by the 
invasion of leucocytes. During the second week after delivery the 
thrombi become much smaller, and the epithelium of the deeply- 
situated glands actively proliferates and approaches the surface 
preparatory to the complete restoration of the epithelial lining of the 
uterine cavity. 

The changes 
which occur in the endometrium as the result of infection have been 
investigated by Bumm," Doderlein,42 Wida1,43 and others. In putrid 
endometritis the decidua becomes necrotic, and contains in its 
superficial layers an  enormous number of micro-organisms. More 
deeply a zone of intense leucocytic infiltration is recognised. Bumm 
showed that this " reaction zone " usually prevents the further 
invasion of the bacteria. A few organisms may be observed in the 
upper layers of this zone, but none penetrate to the tissues beneath. 
These appearances are seen in most cases of invasion by putrefactive 
bacteria, and also in cases of streptococcic infection of little virulence. 
In many of these cases large masses of necrotic decidua form in the 
uterus, and are speedily renewed after removal by the cuwtte or 
finger. In septic endometritis, in which the organisms possess a high 
degree of virulence, the leucocytic protective zone is feebly 
developed and the layer of necrotic decidua is much thinner. In  
some cases the endometrium may appear to be perfectly smooth. 
The organisms may be recognised penetrating deeply into 
the uterine wall and occupying the lymphatic vessels or filling the 
numerous thrombi, especially over the area of the placental site. 
They may also be seen penetrating deeply between the muscular 
bundles of the uterine wall. The result in any case of infection of 
the endometrium depends mainly upon (1) the virulence of the 
organism; (2) the local conditions present in the uterus; (3) the power 
of resistance or phagocytosis possessed by the individual. The 
anaerobic bacteria appear to  have little power of penetrating the 
uterine wall during the early stages of the affection. In the great 
majority of cases of putrid endometritis, with or without the presence 
of retained products, a well-marked reaction zone is speedily 
established, and the further spread of the infection prevented. 
Streptococcic infection shows the greatest variations in gravity. 
Frequently the streptococci are of little virulence, and it has been 
computed that the total mortality of streptococcic infection of the 
endometrium does not exceed 4 or 5 per cent. (W. Williams, Kronig). 

PATIIOLOGICAL ANATOMY OF PVERPXRAL INFECTION. 
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The virulence of the organism is the main factor in determining the 
gravity of any case of infection. Streptococci of little virulence arc 
rapidly eliminated through the activity of the uterine tissues. 
Highly virulent organisms speedily overcome the tissue resistance, 
and invade the lymph or blood streams. The site of infection is also 
of great importance. The area of placental attachment owing to the 
absence of epithelium, the blood clots, and the large thrombosed 
sinuses, is particularly vulnerable. The time at which infection 
occurs is also of moment. Streptococcic infection of the uterus 
before delivery is most serious, leading usually to generalised 
infection (Bumm). Infection occurring at the time of delivery is 
much more grave than if it occurs at a later period. The rapidity 
of the invasion of streptococci varies much. In the most virulent 
cases infection may become generalised in 24 hours. Bumm found 
by experiments on animals that streptococci may penetrate the 
uterine wall a t  the rate of 2 cm. in six hours. These observations 
have led some to maintain that in septic infection it is of no avail to 
attempt to disinfect the uterus, as by the time symptoms have 
developed the organisms have already passed out of reach of local 
treatment. We do not possess any clinical or bacteriological means 
of estimating the depth to which the streptococci have invaded the 
uterus, a t  least in the earlier stages. The results of treatment, 
however, clearly demonstrate that in many cases of streptococcic 
infection with septicEmic symptoms local treatment of the uterine 
cavity ie of great value, and may effect a cure. 

The curette may be used in the puerperal uterus for two distinct 
objects-(a) as a substitute for the finger, to take away retained por- 
tions of placenta, membranes, or necrotic decidua; (b) to remove the 
whole of the infected decidua and mucosa with the object of disinfect- 
ing the uterine cavity. For the former purpose the finger may be 
sufficient, but it is not possible by this means to  remove all the small 
fragments of tissue. This may be readily accomplished by a blunt 
curette. The results, however, obtained by those who rely on 
manual exploration only, show that in many cases at least curettage 
is unnecessary. The particles of necrotic decidua and placenta 
remaining in the uterus become disintegrated or absorbed. Speedy 
improvement follows digital exploration and removal of retained 
products in the great majority of cases of “ putrid endometritis.” 
This, however, does not always occur, and the advocates for curettage 
maintain that by this method much more effectual removal of all 
infective material may be accomplished without incurring any 
additional risk, and with a more assured prospect of recovery. I f  
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the syniptoms point to ‘‘ septic infection ’’ of tbe endometrium and 
exploration shows the uterine cavity to  be roughened, and to contain 
fragments of tissue, they recommend thorough curettage, treating 
the uterine cavity as a focus of infection. For this purpose a 
moderately sharp curette is necessary, and the whole of the softened 
decidual tissue is removed. If this procedure is to be successful it 
must be carried out in the early days of the disease whilst the 
infective process is still limited to the endometrium. At a later 
period great benefit cannot be anticipated, although the removal of 
necrotic and infective material may still be of value. Inasmuch as the 
precise nature and extent of the infection cannot be definitely 
ascertained, curettage is practised in every ca8e in which uterine 
douches, combined or not with exploration by the finger, fail to effect 
improvement. They believe that this operation is practically safe, 
and that if it were generally adopted in good time severe and fatal 
infection would be rarely seen. The results of this plan of treatment 
are undoubtedly good in the hands of skilful individuals. 

Thosc who- oppose the use of the curette state that it is a procedure 
attended by real risk, and the following objections, which are serious 
and demand careful consideration, have been urged against it : - 

The walls of the puerperal uterus 
are frequently much softened, and the cavity is large, owing to the 
absence of involution in cases of infection. The area of the 
placental site is liable to be especially soft and thinned, and is readily 
perforated. This accident has no doubt frequently occurred. It 
may, however, be avoided with care and a due appreciation of the 
possibility of its occurrence. The curette should be broad, and the 
uterus should be controlled by a hand placed upon the abdomen. 
The curettage must always be from above downwards, and even 
pressure ueed. I n  large series of cases by Pinard, DolBris, Weiss, and 
others no instance of this accident has occurred, and its possible 
occurrence cannot be alleged as a valid argument against curettage 
in general. 

This may take place from detach- 
ment of a large thrombus by the curette. Experience has shown that 
this accident is very unlikely to occur unless the operation is done 
before the end of the third day of the puerperium. After this period 
curettage may be safely practised. I’inard lost one case from this 
cause, curetted on the second day after delivery. 

There is usually free bleeding into the 
uterine cavity if curettage is done in the early days of the 
puerpcrium. This is due to the lax condition of the uterine muscle, 

1. The Risk of Perforation. 

2. D a i t p r  of air e?nboZisnb. 

3. Profuse h ~ m o r r h a ~ ~ c .  
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and probably to detachment o€ thrombi and decidua. It is, however, 
readily checked by gauze packing, and during the operation the 
uterine muscle may frequently be felt to contract vigorously as t.he 
result of the removal of retained products. Tery rarely severe 
haemorrhage may occur due to the opening of a large venous sinus. 
I t  is always controlled by the hot douche and gauze packing. 

4. T h e  inipossibility of rewioving the  whole of the i n f e c t d  area of 

the endometrium. If the curette is only used to detach loose 
fragments of placenta and decidua this can be effectually accom- 
plished. If, however, the object of the procedure is to remove the 
whole of the infected decidua, this is hardly possible. However 
thoroughly the curette is used, islands and strips of decidual tissue 
will assuredly remain. This is conclusively shown by the 
examination of uteri removed after curettage. M e ~ i g e , ~ ~  who 
strongly opposes the use of the curette, believes that it is impossible 
to  disinfect the uterine cavity, and that the effusion of blood which 
follows serves as an excellent medium for the rapid growth of 
bacteria. His views are mainly based upon bacteriological observa- 
tions. He concludes that in mild cases the curette is superfluous, 
as the resisting power of the tissues may be relied upon to check 
further invasion: in infection of high virulence it is useless. The 
curette, however, removes the great bulk of the necrotic tissue, and 
the supply of infectix-e material is consequently much diminished. 
To this no doubt the good results of thc operation are largely due. 
If, however, it is carried out half-heartedly with the dread of opening 
up tissue spaces-which is unavoidable-i t is probable that little 
benefit will ensue. 

This is 
the gravest objection which is urged against curettage. I t  is 
obvious that in performing the operation, whether a blunt or sharp 
curette is used, aseas of tissue must be opened up, exposing the 
mouths of blood vessels and lymphatics. These may become the seat 
of fresh inoculation by organisms remaining in the uterus, and the 
condition of the patient may thus be made worse. 

It is well known that all intra-uterine manipulations in the 
puerperal septic uterus are frequently followed by temporary 
aggravation of the symptoms. This occurs after a simple uterine 
douche, however carefully given, after digital esploration and 
removal of loose massea, and also after curettage. The temperature 
rises two or three degrees, often associated with one or more rigors. 
After n few hours the temperature falls, and is usually accompanied 
By marked improvement in the condition. This exacerbation is 

6.  T h e  risk of causing generalisation of the  infection. 
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undoubtedly due to the injury unavoidably inflicted on the softened 
uterine tissues, and consequent rapid absorption of toxic material. 
This occurs often after curettage, but is not incompatible with great' 
benefit being derived from the operation. 

The observations of Bumm and others on the method adopted by 
Nature of limiting the invasion of bacteria by the development of a 
reaction zone of leucocytic exudation in the decidua, have had a 
powerful effect in inducing a reaction against the use of the curette 
in puerperal endometritis, since this instrument must necessarily 
damage this protective layer. This is the view held by the majority 
of German obstetricians. It is doubtful, however, if the curette, used 
with care, does remove this protective tissue, and it must be 
remembered that in severe cases of infection it is found to be very 
feebly developed or may be absent. In many instances it is certainly 
quite inefficient as a means of checking the entrance of bacteria into 
the uterine wall and the blood and lymph channels. 

The sphere of usefulness of the curette and its dangers must be 
decided by the clinical results, and not by the microscopic appearances 
of the uterine mucosa or by the bacteriological diagnosis. From this 
point of view, however, there is considerable evidence that the curette 
may be harmful. Bumm states that he has seen pyaemia follow its use 
in septic endometritis, and in two cases he has observed a rapidly 
fatal result from acute fulminating peritonitis. I n  his opinion these 
results were entirely attributable to the use of the curette. Similar 
views are expressed by Olshausen, Nund6, Garrigues and many others 
who oppose the use of the curette, though they do not give details of 
t,he cases. 

puerperal infection the advisability or otherwise of using the curette 
may be open to discussion, there is general agreement that in 
certain types of infection the operation is inadmissible. These are 
shortly as follows : - 

In  some cases in which the 
placental site is inoculated during labour the bacterial invasion is 
very rapid and fatal. The infection may become generalised in 
24-36 hours. The patient is almost immediately recognised to be 
suffering from profound toxaemia. No local treatment is of any avail 
in these rare cases. 

2. General Septicmnia. The infection in these cases has 
evidently extended beyond the uterine mucosa. If there is evidence 
of septic phlebitis, or of the diffuse infiltration of the pelvic connective 
tissue met with in the lymphatic type of this affection, curettage is 

CONTRA-INDIC.4TIONS TO CURETTAGE. Although in many CaSeS Of 

1. T'irulent strcptococcic infection. 
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useless. It is also dangerous, as septic foci may be opened up, or 
infective thrombi may be detached, resulting in pyaemia. 

3. Peritonitis OT inflammation of the appendages. I n  these cases 
the operation can be of little use. It may, however, be carried out as a 
preliminary to the adoption of some surgical procedure, such as 
incision of the posterior cul-de-sac and drainage. 

4 .  Gonorrhaal Puerperal Endomet&is. The usual type of 
infection met with as the result of gonorrhoea is purulent endo- 
metritis. These cases do not usually threaten life unless there is a 
" mixed " infection present. The great majority recover with 
uterine douches. Curetting is only advisable if there is evidence of 
retained products " in utero." 

I f  the operation is thoroughly carried out 
it is rarely necessary to repeat it. If temporary improvement follows, 
and the symptoms return the curette should again be used. I n  some 
cases of infection a large amount of necrotic tissue is formed in the 
uterine cavity, and this may rapidly be reformed after curettage. I n  
these conditiom a second operation is often of great benefit. Pinard 
states that if the next day, or some days after the first operation, 
the temperature rises to a higher point, a second curettage is carried 
out. If, however, this fails he advises no further intra-uterine 
treatment. La (Rome) recently spoke strongly in favour of 
repeated curettage. He stated that he had frequently curetted four. 
to six times in cases of infection, and in one case he even curetted 
fifteen times, the patient making a good recovery. It is not easy to 
give precise indications for  a second operation, but if the first 
curettage has been of marked benefit and the symptoms recur 
pointing to recrudescence of the infection it would be advisable to 
repeat it. 

This is a very important subject, but unfortunately our knowledge is 
very incomplete owing to the difficulty of tracing the after histories of 
patients. Ferr6 46 has maintained that cases of puerperal infection 
treated simply by uterine irrigations are rarely completely cured. 
He has traced the after history of many of these cases--he does not 
give the exact nnmber-and finds that in the majority some lesion 
remains. Sub-involution of the uterus with chronic metritis was 
often present. I n  other cases chronic inflammation of the appendages 
was observed. " All suffered more or less from uterine symptoms." 
Of thirty casea treated by the curette he was able to examine 
eighteen, and, found that all had made complete recoveries. Doldris 
has also laid stress on the importance of the after treatment of cases 

REPEATED CURETTAGE. 

THE AFTER HISTORY OF CASES CI'RETTED FOR PUERPERAL INFECTIOK, 
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curetted for puerperal infection. He insists on the necessity of 
watching the patients for six weeks or two months after the operation. 
He has found it necessary to carry out repeated irrigations of the. 
uterus for some time. In  some cases evidence of para-metritis or 
pelvic peritonitis occurred, but prolonged rest in bed effected a cure 
in each instance. There is no evidence that curettage is liable to be 
followed by any bad after effects on the uterus or appendages. 

COXCLVSIONS. I n  view of the widely divergent opinions held upon 
this subject by men of large experience, the place of the curette in the 
treatment of acute puerperal infection cannot as yet be finally 
decided. The basis of all rational treatment must be a complete 
knowledge of the bacterial invasion and pathological anatomy of the 
puerperal uterus, and the relation between this and the symptoms 
presented by the patient. 

R i ~ a r d , ~ ’  of Paris, has recently estimated the total mortality of 
severe puerperal infection as not more than 10 per cent., drawing his 
conclusions from records of 2,640 cases. Unfortunately our knowledge 
of the factors upon which to form a reliable prognosis is very 
imperfect. We have seen that bacteriology affords a limited amount 
of assistance. We possess no dependable sign indicating the depth 
of the bacterial invasion of the uterus, or which allow us to affirm that 
the infection is limited to the uterine parenchyma. A study of the 
clinical phenomena in severe cases of infection shows that many cases 
presenting the most grave septicsmic symptoms, recover under variom 
methods of treatment. I n  “ putrid infection ” of the endometrium 
often associated with retained products of conception or decomposing 
decidua, the results obtained by those who do not use the curette 
demonstrate that in many cases this instrument is unnecessary. If 
small fragments of tissue remain, not detachable by the finger, it is 
rertainly advisable to use the curette. Either of thesa procedures is 
liable to be followed by temporary aggravation of the symptoms. 

I n  “septic infection” of the endometrium the results of any method 
of treatment are more doubtful. The advocates for curettage insist 
on the importance of early operation with the object of thoroughly 
disinfecting the uterine cavity. This is attained by the removal of 
all necrotic tissue, and a great part of the decidual mucosa, which is 
assumed to  be inPected or will speedily become so. They urge that 
if this is done in the early stages of the disease profound toxtemia 
ail1 rarely develop. The uterine cavity is treated as an infected 
focus, and an attempt is made to procure a thorough disinfection. 
If the operation is decided upon it should be thoroughly carried out, 
and must be followed by the application of a strong antiseptic, such 
as alcohol 50 per cent., creosote and glycerine (1-5), or carbolic acid 
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(1-20), and tamponade by gauze. This is done with the two-fold 
object of destroying any bacteria remaining in the uterus and of 
producing thrombosis of the exposed vessels and lymphatics. The 
results of this procedure show that in skilled hands it is practically 
innocuous if carried out in the early stage of the infection before the 
bacterial invasion has extended deeply. Many cases presenting all 
the clinical features of septic infection show the most striking 
improvement after this operation. There is, however, a real risk 
of producing generalisation of the infective process if a sharp 
curette is used. This is probably a rare occurrence if the 
operation is carefully done. Much depends on the wise selec- 
tion of cases. If curettage is carried out late in the diseasc, 
when organisms have penetrated the wall of the uterus, no 
good result can ensue, and much injury may be inflicted on the 
patient. We have seen how difficult, if not impossible, it is to 
estimate the extent of the infection, and clinical experience fihows 
that in the early days of the disease all the symptoms o€ profound 
toxEmia may be produced by absorption from a superficial 
streptococcic infection of the endometrium. I n  these cases thorough 
curettage may be of the greatest benefit. The risks, however, 
inseparably associated with the curette-though these have probably 
been exaggerated and led to undue hesitation in its adoption-must 
induce endeavours to find a method of disinfecting the uterine cavity 
which shall be equally effectual, and also possess the merit of absolute 
safety. 

EGOINILLONAGE. A procedure which appears to be devoid of risk 
is the use of the " ecouvillon " or brush curette as adopted by Tarnier, 
Dol6ris and Budin. This instrument effects a very thorough removal 
of all retained products and necrotic decidua. The technique, as 
carried out by Budin, has been already described. There appears 
to be no danger of opening up large lymph spaces or detaching 
thrombi. The uterine cavity is cleared of all ddbris, and is found 
to be smooth on the completion of the operation. It is important, 
however, to conclude by thorough flushing of the cavity, the applica- 
tion of an antiseptic, and gauze packing. 

A personal cvperience of these instruments during the last two 
years has shown them to be most efficient in cleansing the uterine 
ravity. It is essential to place the patient under anesthesia, as 
" ecouvillonage " is much more painful than curettage. h 
preliminary dilatation of the cervix is also often necessary, either by 
the finger o r  mechanical dilators. The " brush curette " does not 
seem hitherto to have been much used in this country, and is worthy 
of more general adoption. 
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